Abstract We obtain a new upper bound on the dimensions of anisotropic quadratic torsion forms over a field that is an extension of finite transcendence degree of a real closed field.
Let K be a field of characteristic different from 2. We refer to [5] and [9] for the basic concepts of the theory of quadratic forms over fields. By aform we always mean a regular quadratic form. Let W K denote the Witt ring of K and I K its fundamental ideal. For n E N we set 1" K = (l K)1l and write If' K for the torsion part of III K. We say that a quadratic form is torsion if it represents a torsion element in WK.
The u-invariant of K was defined in [1] as u (K) = sup {dim (cp) I cp anisotropic torsion form over K} E N U {oo}.
For nonreal fields this invariant has already been considered in [4] . Recall that K is nonreal if -1 is a sum of squares in K, real otherwise. If K is nonreal, then every quadratic form over K is torsion and u(K) is the smallest integer n such that every quadratic form over K of dimension n is universal (i. For a field extension K / C of transcendence degree n of an algebraically closed field C, Tsen-Lang Theory yields that u(K) :::: 211. For extensions K / R of transcendence degree n > 2 of a real closed field R, it was shown in [2, Sect. 6] 
The aim of this article is to prove the following statement:
If n 2: 2 is such that u(K (r-I» :::: 211, then u(K) :::: 211+2 -2n -6.
It applies in particular to the case where K is an extension of transcendence degree 11 of a real closed field and, for n 2: 3, it improves the bounds known so far for this case. SiCK) denote the set of anisotropic forms cp over K such that 2i x cp is hyperbolic, and put 
Moreover, W ll -I (K) is either even or equal to 1.
Proof Suppose that p is a form over K such that 2 11 -2 x p is anisotropic and represents an element of Ifl K. Then for any form y over K with dim(y) = 2, it follows that 2 11 -2 x p ® y represents an element of 1:1+1 K = 0 and therefore is hyperbolic. This shows in particular that p E S:I_I (K) and thus dim(p) S W ll -I (K), and that either 2 11 -2 x p is universal or the zero form. Moreover, since all zero divisors in W K are contained in I K, it follows that p has even dimension. Suppose now that l/J is a torsion form over K with dim(V/) > 2such that 2 11 -2 x l/J is 
If w n -I (K) < 2, then for i :::: n we have wi (K) = 0 and u i (K) = u i - Then l/J is torsion and the above arguments show that dim(l/J) S W 
